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（1）在体和离体实验结果显示：T4 作用下心室和 H9c2 细胞 GLUT4 在蛋
白和基因水平的表达增加，表明：T4可促进心室和 H9c2 细胞中 GLUT4 表达。
（2）HA-GLUT4 H9c2 细胞体外 T4 处理，通过激光共聚焦手段获得荧光图
像并统计学分析结果显示：T4作用下细胞膜上 GLUT4 的含量增加，并且在细胞
膜上的相对分布水平提高。表明：T4可促进 H9c2 细胞中 GLUT4 在细胞膜上的
含量和其在细胞膜上的相对分布量。
（3）H9c2 细胞体外给药 CL（14:0/18:1/18:2）实验结果显示：CL 作用下
H9c2 细胞中 GLUT4 在蛋白和基因水平的表达增加。表明：CL 可促进 H9c2 细
胞中 GLUT4 的表达。
（4）HA-GLUT4 H9c2 细胞体外 CL（14:0/18:1/18:2）处理，通过激光共聚
焦手段获得荧光图像并统计学分析结果显示：CL 作用下 H9c2 细胞膜上 GLUT4
















（5） CLS 低表达的 HA-GLUT4 H9c2 细胞加入 T4处理的同时加入外源性
心磷脂进行处理，结果表明：T4 作用下 CLS 低表达的 H9c2 细胞中 GLUT4 在
细胞膜上的分布显著降低，加入外源性心磷脂后未出现明显改善。
综上所述结果表明：甲亢引起的心脏代谢增强与过量甲状腺激素导致的机体

















The previous research of our group has shown a significant relationship between
CL and the functional alteration of heart induced by hyperthyroidism, based on which
we planned to research the role of CL in hyperthyroidism from the point of view of
GLUT4.
Heart is a metabolic tissue with high level which products energy trough
oxidative phosphorylation in mitochondria and shows high dependence on the glucose.
What’s more, as a member of glucose transporter family, GLUT4 plays an important
role in the ATP-independent translocation of glucose across the PM. So, it’s totally
essential to research the role of GLUT4 in hyperthyroidism which shows a special
favor of high metabolism. And it’s reported that T4 can increase the expression of
GLUT4 in heart muscle because of the increasing demands of glucose. Besides,
GLUT4 will redistribute to the PM from cytoplasm which is essential for GLUT4 to
transfer glucose from outside to the inside of cells. So this experiment established a
further research surrounded: (1) The effect of T4 on the amount of GLUT4 on PM and
its distribution in the cell. (2) Whether CL plays a role in the effect of T4 on GLUT4
or not. (3) Whether the saturation of CL will show affect the effect of T4 on GLUT4.
The results of our research are followed:
(1) The results in vivo and in vitro showed that: T4 increases the expression of
GLUT4 in ventricle and H9c2 cells at protein and gene level.
(2) The results of HA-GLUT4 H9c2 cells treated with T4 showed that:T4
increases the amount of GLUT4 and its relative distribution on PM in H9c2 cells.
(3) The results of H9c2 cells treated with CL 14:0/18:1/18:2 showed that: CL
increases the expression of GLUT4 at protein and gene level .
(4) The results of HA-GLUT4 H9c2 cells treated with CL 14:0/18:1/18:2 showed
that: CL increases the amount of GLUT4 and its relative distribution on PM in H9c2
cells.














14:0/18:1/18:2 showed that: both the amount of GLUT4 on PM and its relative
distribution on PM in H9c2 cells were decreased and this deficiency could not be
inverted by the addition of CL.
Then we got the conclusion that: There were significant relationship with
hyperthyroidism and the high metabolism of heart; And T4 increases the expression of
GLUT4, as well as its amount and relative distribution on PM in H9c2 cells. What’s
more, CL plays an important role in this process.
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较小[45, 46]。在甲亢性心脏病中，AF 所占比例达到 2-20%。AF 患者在正常人群中
所占比例仅有 2.5%，在甲亢显著患者中所占比例为 13.8%。并且该比例随着调
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